Emotion knowledge in childhood has been shown to predict social functioning and psychological well-being, but relatively little is known about parental factors that influence its development in early childhood. There is some evidence that both parenting behavior and maternal depression are associated with emotion recognition, but previous research has only examined these factors independently. The current study assessed auditory and visual emotion recognition ability among a large sample of preschool children to examine typical emotion recognition skills in children of this age, as well as the independent and interactive effects of maternal and paternal depression and negative parenting (i.e., hostility and intrusiveness). Results indicated that children were most accurate at identifying happy emotional expressions. The lowest accuracy was observed for neutral expressions. A significant interaction was found between maternal depression and negative parenting behavior: children with a maternal history of depression were particularly sensitive to the negative effects of maladaptive parenting behavior on emotion recognition ability. No significant effects were found for paternal depression. These results highlight the importance of examining the effects of multiple interacting factors on children's emotional development and provide suggestions for identifying children for targeted preventive interventions.
The development of emotion knowledge, including the ability to recognize and understand emotions portrayed in facial expressions and nonverbal cues, is essential to the development of socioemotional competence (Izard, 2001) . Poor emotion knowledge in childhood and adolescence has been shown to be associated with a number of problematic outcomes, including poor social functioning, attention problems in school, poor academic performance and both internalizing and externalizing symptoms (Denham et al., 2003; Ensor, Spencer, & Hughes, 2011; Fine, Izard, Mostow, Trentacosta, & Ackerman, 2003; Izard et al., 2001; Leppänen & Hietanen, 2001; Trentacosta & Fine, 2010; Trentacosta, Izard, Mostow, & Fine, 2006) .
There is evidence that neural systems for processing emotional information are already established at birth, and the ability to discriminate expressions begins to develop in infancy, with continual influence by environmental experiences (Leppänen & Nelson, 2009 ). Even as early as 7 months, infants appear to be able to differentiate some types of emotions and show physiological evidence of discrimination between fearful and happy faces (Caron, Caron, & Myers, 1982; Peltola, Leppänen, & Hietanen, 2011) . The identification of affective expressions through combined auditory and visual stimuli may begin to develop even earlier, with 4-monthold infants displaying evidence of discrimination of emotion expression in audiovisual stimuli, followed by the ability to discriminate purely auditory expressions at 5 months (Flom & Bahrick, 2007) .
Despite early discrimination of emotional expressions, the ability to accurately label emotions continues to develop throughout childhood and adolescence, with recognition of some types of emotional expressions developing earlier than others. A study of 5-, 7-, 9-, and 11-year-old children and adults indicated that the ability to recognize emotional faces improves with age, although accuracy for specific types of faces varies in the rate of development. For example, happy and sad expressions were recognized at age 5 with similar accuracy to that of adults, but recognition of fear, anger, and disgust and neutral faces appeared to develop more slowly (Durand, Gallay, Seigneuric, Robichon, & Baudouin, 2007) . Other studies also suggest that recognition of happiness develops early, followed by other relatively basic emotions (e.g., sadness, anger) and then more complex emotions (e.g., surprise, shame, contempt; Ale, Chorney, Brice, & Morris, 2010; Broeren, Muris, Bouwmeester, Field, & Voerman, 2011; MacDonald, Kirkpatrick, & Sullivan, 1996) . In addition, in a free labeling task, Widen and Russell (2003) found that around the age of 3, children tend to use one or two labels to broadly describe expressions, with the use of "happy" developing first followed by "angry" and "sad." The use of labels such as "scared," "surprised," and "disgusted" developed closer to age 5 and appeared to be less accessible to children than other labels. Taken together, previous research suggests that although emotion recognition continues to develop throughout childhood and adolescence, by preschool age, children are able to recognize and label at least some types of emotional expressions.
Although the development of emotion knowledge is clearly important in predicting child outcomes (e.g., Denham et al., 2003; Ensor et al., 2011; Fine et al., 2003; Izard et al., 2001; Leppänen & Hietanen, 2001; Trentacosta & Fine, 2010; Trentacosta et al., 2006) , relatively little is known about factors that predict the development of emotion recognition skills in early childhood. There is some evidence that parenting has a significant effect on the development of emotion knowledge. A number of studies indicate that child maltreatment influences emotion understanding, with physically abused children showing enhanced recognition of angry faces and neglected children showing increased difficulty distinguishing emotional faces compared to both controls and physically abused children (Pollak, Cicchetti, Hornung, & Reed, 2000; Pollak, Messner, Kistler, & Cohn, 2009; Pollak & Sinha, 2002) . In addition, children who were institutionalized at birth and consequently experienced early emotional neglect perform poorer on tasks involving recognizing emotional faces and matching emotions to situations (Fries & Pollak, 2004) . Less extreme parenting behavior also may influence the development of emotion understanding. For example, parents' supportive reactions to children's negative emotions appear to be positively related to emotion understanding in children (McElwain, Halberstadt, & Volling, 2007) . In addition, cross-sectional and longitudinal research suggests that more discussion of feelings and mental states by parents during early childhood predicts increased emotion understanding in children (Doan & Wang, 2010; Dunn, Brown, & Beardsall, 1991; Taumoepeau & Ruffman, 2006 .
Some previous research has linked parental depression to impairments in emotion recognition skills in offspring. For example, one study using a task in which faces morphed from neutral to emotional expressions found that daughters of mothers with a history of depression required greater intensities of sadness to correctly identify sad faces and made more errors when identifying angry faces compared to girls with no maternal history of depression (Joormann, Gilbert, & Gotlib, 2010) . There is some evidence that adults with depression perform poorer than controls on tasks requiring the identification of facial emotion expressions (Feinberg, Rifkin, Schaffer, & Walker, 1986; Persad & Polivy, 1993; Rubinow & Post, 1992) ; thus, it is possible that these impairments influence depressed parents' ability to teach these skills to their children or that genetic factors predispose children of depressed parents to similar impairments. In addition, there is evidence that compared to nondepressed mothers, depressed mothers display abnormal affective behavior in interacting with their infants, and babies as young as 3 months old are able to detect changes in the affect cues of their mothers (Cohn & Tronick, 1983; Downey & Coyne, 1990; Weinberg & Tronick, 1998) . It is important to note that not all depressed mothers display significant impairments in their interactions with their infants; some show relatively typical, positive interactions (Weinberg & Tronick, 1998) . This suggests that depression in parents may increase risk of abnormal emotional development in children but does not necessarily predict such outcomes on its own. Consistent with this possibility, a recent study found that maternal depression predicted emotion recognition deficits only in combination with genetic risk. Jacobs et al. (2011) found an interaction between the serotonin transporter linked polymorphic region genotype and maternal depression: adolescent offspring of depressed mothers with the low-expressing genotype made the greatest number of errors when classifying emotional faces.
It is possible that the link between negative parenting and emotion recognition deficits in offspring may be moderated by parental depression. The effects of negative parenting may be particularly strong among children who are at risk for emotion recognition deficits due to a parental history of depression. We are aware of only one study that examined the effects of both maternal depressive symptoms and maladaptive parenting on emotion knowledge in children. In a sample of 4-year-olds, Bennett, Bendersky, and Lewis (2005) reported that neither variable exhibited a significant unique association. However, this study did not examine the interaction between maternal depression and parenting; hence, it is unclear if these variables have synergistic effects on children's emotion knowledge.
Studies of emotion recognition among offspring of depressed parents have focused on maternal depression; thus, the ways in which paternal depression may influence emotion recognition in early childhood remain unclear. Maternal depression may have stronger effects on some offspring outcomes compared to paternal depression. For example, the association between paternal depression and offspring psychopathology in childhood is weaker than the association with maternal depression (Connell & Goodman, 2002) , and we previously found that children of depressed mothers, but not depressed fathers, show reduced neural reactivity to emotional faces (Kujawa, Hajcak, Torpey, Kim, & Klein, 2012) . Nonetheless, it is possible that paternal depression also influences development of emotion knowledge.
The current study examined emotion recognition ability as measured by three tasks (one auditory, two visual) among a large sample of 3-year-old children. The first objective was to describe typical emotion recognition abilities in 3-yearold children by assessing accuracy across tasks and type of emotional expression. The second objective was to examine the effects of maternal and paternal histories of depression and negative parenting behavior (i.e., parental hostility and intrusiveness) on emotion recognition. We first examined associations between child characteristics and emotion recognition to determine whether parental depression and negative parenting predict these skills beyond child characteristics that have been previously established. We hypothesized that maternal depression and negative parenting would interact such that the detrimental effect of negative parenting would be particularly strong among children with a history of maternal depression. As little work has examined effects of paternal depression on emotion recognition, these analyses were exploratory, although we hypothesized that a similar interaction between paternal depression and negative parenting may be observed. We also examined whether effects were specific to parental depression by controlling for parental anxiety and substance use disorders.
Methods

Participants
Participants were part of a larger study (N ¼ 559) of children recruited through commercial mailing lists. Only 3-year-old children with no significant medical problems or developmental disabilities and at least one English-speaking biological parent were eligible. A total of 511 children participated in the emotion recognition battery; however, data from 35 children were unusable because the child failed to respond to at least one item on each task. In most of these cases, the child refused to continue to participate; however, in some cases the experimenter discontinued testing because the child was unable to complete the task (e.g., one child showed noticeable speech delays that limited verbal responses). Thus, data from 476 children were included in the overall analyses. For analyses of child and parent characteristics, data from 458 children were included. Measures of child internalizing and externalizing symptoms were missing for 3 children, 3 children were missing data on receptive vocabulary (see below), parental diagnostic data were unavailable for 8 children, and 4 children were excluded because of parental history of bipolar disorder.
The mean age of the children included in the overall analysis was 3.66 (SD ¼ 0.29) years. With regard to racial/ethnic distribution, 86.3% of participants were Caucasian, 1.2% were African American, 9.5% were Hispanic, 1.9% were Asian American, and 1.1% were from other ethnic backgrounds. The majority of children (95.8%) lived with both biological parents. The sample was primarily middle class, with 109 families falling into Social Class I, 207 in Class II, 127 in Class III, 28 in Class IV, and 5 in Class V according to the Hollingshead Four Factor Index of Social Status (Hollingshead, 1975 ).
Measures
Emotion listening task. To assess ability to identify affect in vocal tone, an affect listening task based on the Florida Affect Battery was administered (Bowers, Blonder, & Heilman, 1991) . A set of three happy, sad, and neutral schematic faces were placed in front of the children. The experimenter informed each child that the task would be to choose which picture looks like the way the adult male or female voice on the tape sounds. Participants first completed six practice trials before beginning the nine trials that made up the task. For each trial, the experimenter played a single sentence on the tape and then asked the child whether the voice was happy, okay, or sad, while pointing to the respective schematic faces. The practice block consisted of two happy sentences, two neutral sentences, and two sad sentences. Each sentence was congruent, as the content of the sentence corresponded to voice tone (e.g., "I won a prize" in a happy tone). After each response, the experimenter told the child the correct response and provided an explanation. For the test block, the child was again asked to respond to how the voice sounded, but no feedback was given regarding whether or not the response was correct. This block consisted of three happy trials, three sad trials, and three neutral trials. All sentences had neutral content (e.g., "His shoes are in the closet"), requiring the child to derive the answer from the tone of the voice rather than the content.
Emotion labeling task. The picture labeling task was based on the emotion labeling task of the Facial Affect Comprehension Evaluation developed for preschoolers by Mrakotsky (2001) . A total of 18 pictures of adult and child faces with different expressions were used for the task: 3 pictures depicted happy expressions, 4 sad, 2 angry, 3 scared, 2 surprised, 2 disgusted and 2 ashamed. The experimenter verbally provided the child with a list of possible feelings (happy, sad, mad, scared, surprised, yucky, ashamed/guilty) and described the meaning of each (e.g., "Ashamed is when you did something wrong and your mommy yells at you, you feel ashamed"). Each picture was then presented to the child and he/she was asked to label each one with an emotion word. After each set of 6 pictures, the experimenter repeated the response options, although the meaning of each word was not repeated. No feedback on incorrect trials was provided for this task.
Emotion learning task. A second picture labeling task was administered to evaluate whether children are able to identify affect when corrective feedback is provided. This task required participants to label emotional expressions for one child. Images of two children were available (one male, one female) with fearful, surprised, sad, happy, angry and neutral expressions for each (Camras et al., 1990) . Each participant viewed only the set of images that corresponded to his or her own gender. The task was administered in three blocks. At the start of the first block, all six emotional pictures for a single actor were placed in front of the child. The experimenter pointed to the images one at a time and asked, "How do you think he/she is feeling here?" During the first trial, correct responses were confirmed (e.g., "Yes! She is feeling angry"), and incorrect responses were corrected along with an explanation (e.g., "I think she is angry here. See how her mouth looks. She looks mad. Maybe she is mad because she was playing with a toy and another child took it way."). Following completion of the first trial, the same set of pictures was shuffled and organized in front of the child. Again, the experimenter pointed to each image and asked the child how the actor was feeling. For the second trial, incorrect responses were corrected but without an explanation (e.g., "I think she is feeling angry."). For the third trial, the same set of pictures was shuffled and placed in front of the child. The experimenter pointed to each image and asked how the actor was feeling, but no correction was offered for incorrect trials. Average scores on all three trials were included in analyses.
Due to the open-ended nature of the prompts for this task, guidelines were developed to determine acceptable responses and when the experimenter should query the response. For example, acceptable responses to fearful faces included "scared," "nervous," and "worried," whereas responses of "bad" or "not good" were queried for an acceptable response. For neutral faces, responses of "okay," "nothing," "normal," or "neutral" were acceptable.
Receptive vocabulary. To control for variability in children's verbal ability, the Peabody Picture Vocabulary Test-III (PPVT; Dunn & Dunn, 1997) was administered. The PPVT is a widely used measure of receptive verbal ability. It is highly reliable, with an internal consistency of 0.95 and test-retest reliability of 0.92, and is highly correlated with a number of other measures of verbal ability (Dunn & Dunn, 1997) . Standardized PPVT scores were used for all analyses.
Child internalizing and externalizing symptoms. To control for child symptoms of psychopathology, the Child Behavior Checklist 1.5-5 (CBCL; Achenbach & Rescorla, 2000) was administered to 1 parent. The CBCL is a 99-item parent-report checklist assessing emotional and behavioral problems in 1.5-to 5-year-old children. The CBCL was completed by 434 mothers and 24 fathers. Analyses focused on the internalizing problem scale, which includes 36 symptoms of internalizing disorders, and the externalizing problem scale, which includes 24 symptoms of externalizing disorders.
Parental depression. Biological mothers and fathers were interviewed using the Structured Clinical Interview for DSM-IV, nonpatient version (SCID; First, Spitzer, Gibbon, & Williams, 1996) . The SCID is the most widely used semistructured diagnostic interview and has acceptable levels of interrater reliability and procedural validity (Williams, Gibbon, First, & Spitzer, 1992) . Interviews were conducted by telephone, which generally yields results comparable to those of face-to-face interviews (Rohde, Lewinsohn, & Seeley, 1997; Sobin, Weissman, Goldstein, & Adams, 1993) . Two master's-level raters conducted the diagnostic interviews. A second rater derived independent diagnoses based on audiotapes of 30 interviews. The interrater reliability (k) for lifetime depressive disorder was 0.93. When one parent was not available to complete the SCID, diagnostic information was obtained from the other parent using a family history interview (Andreasen, Endicott, Spitzer, & Winokur, 1977) . Data from 69 fathers and 1 mother were obtained from family history methods. Because maternal and paternal depression may differentially influence children's emotional processing (e.g., Kujawa et al., 2012) , maternal and paternal depression were examined as separate variables. Of the 458 children, 148 (32.3%) had mothers with a lifetime history of major depressive disorder or dysthymic disorder and 74 children (16.2%) had fathers with a similar history.
Parenting behavior. Negative parenting was measured using a lightly modified version of the Teaching Tasks Battery (Egeland et al., 1995) . One biological parent and child pair completed six standardized tasks designed to elicit parent and child behaviors while the interaction was videotaped. The child's primary caregiver was asked to accompany the child to the lab and complete the battery. For almost all families (93.0%), the biological mother was the parent who participated in the interaction. For the remaining 7.0% of families, the biological father participated instead. The battery began with a book reading task, followed by four teaching tasks that required the parent to prompt the child to complete a goal: naming objects with wheels, putting blocks together to form a bigger block, matching shapes and colors, and completing a maze using a mechanical drawing toy. Upon completion, the parent presented a gift to the child. Trained coders reviewed the tapes for parental hostility, such as a parent's expression of anger, frustration, or criticism toward the child, and intrusiveness, such as a parent's failure to recognize the child's efforts to gain autonomy or inappropriate interference with the child's needs, interests or behaviors. Both variables were rated on 5-point scales (1-5) for each task, and ratings were averaged across tasks. Coders were unaware of the data on parental psychopathology and child emotion recognition. The internal consistency (a ¼ 0.76, 0.61) and interrater reliability (interclass correlation ¼ 0.83, 0.70, n ¼ 55) of the respective hostility and intrusiveness scales were acceptable, although the internal consistency of the intrusiveness scale was in the marginal range. Because the hostility scores were highly skewed, a square root transformation was applied. As parental hostility and intrusiveness were moderately correlated (r ¼ .37), the two variables were combined. Standard scores were calculated for the transformed hostility average and the intrusiveness average and the two variables were summed to form a negative parenting composite variable. The internal consistency (a ¼ 0.70) and interrater reliability (interclass correlation ¼ 0.83) of the composite variable were acceptable.
Procedure
Because the current study is part of a larger study involving a number of assessments, data used in this study were collected across two laboratory visits. Written, informed consent was obtained from all parents. As part of the initial visit, children completed the PPVT and parents completed the CBCL. The SCID was completed with both parents over the phone between the first and second visits. At the second visit, participants first completed the emotion listening task, followed by the Teaching Tasks Battery, and then the two affect labeling tasks. The two visits were scheduled as close as possible, with an average of 47.87 days between visits (SD ¼ 51.32).
Data analysis
For all emotion recognition tasks, average accuracy rates were determined by calculating the percentage of correct responses out of total trials for each task and the percentage of correct responses for each emotion type within each task. To examine overall accuracy across tasks and emotional stimuli, repeatedmeasures analyses of variance (ANOVAs) were computed. Greenhouse-Geisser corrections were used for violations of sphericity and Bonferroni corrections were applied to control for multiple comparisons. Multiple regression analyses were computed to examine predictors of emotion recognition. Separate analyses were computed for average accuracy on each task as well as an emotion recognition composite, which was calculated by summing standard scores on each task.
Results
First, we evaluated characteristics of the sample and maternal and paternal depression group differences on demographic variables. Second, we examined typical emotion recognition abilities among preschool children by comparing accuracy across each of the emotion recognition tasks and specific types of emotional stimuli. In order to control for effects of child characteristics on emotion recognition skills, we then evaluated whether child age, sex, PPVT, or internalizing and externalizing symptoms predicted scores on any of the emotion recognition tasks or the emotion recognition composite. Third, our main analyses focused on the effects of negative parenting and parental depression on emotion recognition while controlling for relevant child characteristics.
Participant characteristics
Child age, gender, race, PPVT scores, and CBCL internalizing/externalizing scores and parent education, and history of anxiety and substance use disorders as a function of both maternal and paternal history of depression are presented in Table 1 . There were no significant associations between maternal or paternal depression and child age, gender, race, or parent education. There was a significant link between paternal depression and PPVT scores, such that a history of paternal depression was associated with lower PPVT scores, t (456) ¼ 2.54, p , .05; however, both groups had mean PPVT scores in the average range. There was no significant association between maternal depression and PPVT scores. Children of mothers with a history of depression had higher CBCL internalizing scores than those of mothers with no history of depression, t (456) ¼ -2.65, p , .05, but no signifi- 
Emotion recognition in preschool children
Comparison of emotion recognition tasks. Means and standard deviations of accuracy rates across tasks and emotional stimuli are presented in Table 2 . Accuracy rates on each task were significantly correlated with accuracy on all other tasks (Table 3) . A repeated-measures ANOVA was computed to examine the effect of task type on overall accuracy. There was a significant effect of task on accuracy, Widen and Russell (2003) , the results indicated that 3-year-old children are more accurate in identifying happy voices and faces than all other types of affect. Accuracy rates are higher for sad and angry face recognition compared to surprised, afraid, disgusted, and ashamed. Neutral stimuli appear to be the most difficult for young children to identify.
Effects of child characteristics
Regression analyses were conducted to examine child variables that may predict emotion recognition. Accuracy for each emotion recognition task and the sum of standard scores for all tasks combined were the dependent variables. Criterion variables were age in months, sex, PPVT scores, and CBCL internalizing and externalizing symptom scores. Means and standard deviations and intercorrelations for all variables are presented in Table 3 . Table 4 presents the standardized and unstandardized regression coefficients, as well as the total model R 2 , for the prediction of each emotion task and the composite score. PPVT and age in months significantly predicted emotion recognition across all dependent variables. Sex was not consistently related to emotion recognition. Significant effects were observed only for the emotion labeling task t (452) ¼ 3.04, p , .01, which girls performed better than boys. Greater internalizing symptoms were associated with poorer accuracy on both the emotion recognition composite, t (452) ¼ -2.76, p , .01, and emotion labeling task, t (452) ¼ -3.08, p , .01, but no significant effects were observed for child externalizing symptoms on any of the dependent measures.
Effects of negative parenting and parental depression
Hierarchical regression analyses were conducted to examine parental predictors of child emotion recognition. Accuracy for each emotion recognition task and the sum of standard scores for all tasks combined were the dependent variables. The negative parenting variable was centered. Because child age, PPVT scores, and internalizing symptoms were shown to relate to emotion recognition abilities, these variables were added to the model first to evaluate whether parenting and parental depression contribute unique variance beyond these factors. 1 In
Step 1, we entered child age in months, PPVT scores, and internalizing symptoms, followed by maternal and paternal depression history and negative parenting in
Step 2, and the interactions between parenting and parental depression in Step 3.
Means, standard deviations, and intercorrelations for all variables are presented in Table 3 . Table 5 presents the standardized and unstandardized regression coefficients, as well as the total model R 2 , for the prediction of each emotion task and the composite score. Again, PPVT and age in months significantly predicted emotion recognition across all dependent variables, and child internalizing symptoms significantly predicted scores on the emotion recognition composite, emotion labeling task, and emotion learning task. Negative parenting contributed additional variance in predicting performance on the emotion recognition composite and emotion learning task. Maternal and paternal depression did not uniquely predict emotion recognition on any of the measures. However, the interaction between maternal depression and negative parenting was significant for the emotion recognition composite, t (449) ¼ -2.25, p , .05, and emotion learning, 2 t (449) ¼ -2.30, p , .05, and approached significance for emotional listening, t (449) ¼ -1.85, p ¼ .065. The interaction between paternal depression and negative parenting was not significant for any of the dependent variables.
3 To interpret the significant Maternal Depression Â Negative Parenting interaction (Figure 1 ), hierarchical regression analyses were calculated at each level of maternal depression with emotion recognition composite scores as the dependent variable. For children with a maternal history of depression, more negative parenting was associated with poorer accuracy (b ¼ -0.24), t (142) ¼ -3.71, p , .001. For children with no maternal history of depression, the effect of negative parenting was not significant (b ¼ -0.03), t (304) ¼ -0.60, p . .05. The pattern of results was the same for Table 3 . Correlations, means, and standard deviations for affect battery scores and predictors 1. Because sex significantly predicted accuracy on the emotion labeling task, we also evaluated the model for emotion labeling with the addition of sex to Step 1. The results were the same as the model excluding sex (Table 5 ). 2. To determine whether feedback across trials influenced the effects for emotion learning, a repeated-measures analysis of covariance was computed with the three trials as the repeated-measures variables and all other variables as covariates. The accuracy increased across trials, F (2, 898) ¼ 100.85, p , .001, but no significant interactions were found between trial and maternal/paternal depression, negative parenting, or the interactions between maternal or paternal depression and negative parenting (all Fs , 1, p . .05). Thus, all analyses focus on the average accuracy across trials. 3. Because 93% of parents in the observational parenting assessment were biological mothers, the overall model was calculated to examine predictors of the emotion recognition composite, excluding cases in which the biological father completed the teaching tasks (n ¼ 32). The Maternal Depression Â Parenting interaction remained significant (b ¼ -0.11), t (417) ¼ -2.17, p , .05.
emotion learning, with a significant effect of negative parenting among children with a maternal history of depression (b ¼ -0.23), t (142) ¼ -3.25, p , .01, but no significant effect of negative parenting for children with no maternal his-
Because of the overlap between parental depression and anxiety and substance use disorders, an additional multiple regression analysis was calculated to control for the effects of parental anxiety or substance use disorders on the emotion recognition composite variable. The model was identical to the overall analyses, with the addition of maternal and paternal anxiety and substance use disorder histories to Step 1. The Maternal Depression Â Negative Parenting interaction remained significant (b ¼ -0.10), t (445) ¼ -2.14, p , .05, suggesting that anxiety and substance use disorders do not fully account for the effect of the interaction.
Additional analyses were computed to examine whether maternal depression timing or chronicity influence the results. Only children with a maternal history of depression were included in these analyses in order to compare subtypes of depression. Child characteristics were again entered in Step 1. In Step 2, current (i.e., past month; n ¼ 17) versus lifetime (n ¼ 131) depression or maternal chronic (n ¼ 55) versus acute (n ¼ 92) depression was entered along with negative parenting. Chronicity data were missing for one mother. The interaction between the subtype of depression and parenting was entered in Step 3. The main effect of current versus lifetime depression (b ¼ 0.02), t (141) ¼ 0.35, p . .05, and interaction between timing of depression and negative parenting (b ¼ -0.11), t (141) ¼ 1.65, p ¼ .10, were not significant. In addition, the main effect of chronic versus acute (b ¼ 0.00), t (140) ¼ 0.07, p . .05, and interaction between chronicity and negative parenting were not significant (b ¼ 0.02), t (140) ¼ 0.19, p . .05.
Discussion
Consistent with previous work (Ale et al., 2010; Broeren et al., 2011; MacDonald et al., 1996; Widen & Russell, 2003) , the current study provides further evidence that young children are most accurate in identifying happy faces and tones, followed by other basic emotions (e.g., sad and angry) and then more complex emotions (e.g., shame, surprise). It was interesting that the neutral faces and vocalizations were the most difficult for children to accurately identify, even in tasks in which incorrect responses were initially corrected. Thus, failure to identify neutral images in early childhood cannot be entirely attributed to lack of vocabulary to describe the images and may relate instead to the ambiguous nature of neutral facial expressions and vocalizations.
Consistent with previous work (Bennett et al., 2005) , the current findings suggest that a measure of intellectual functioning (i.e., the PPVT in the current study) is a moderate predictor of emotion recognition in early childhood. In addition, child age was also a moderate predictor of emotion recognition ability, despite the fact that the current study only included children within a very narrow age range. Although previous research has suggested that emotion recognition continues to develop across childhood and adolescence (Ale et al., 2010; Broeren et al., 2011; Durand et al., 2007) , the current study suggests there is a substantial increase in emotion recognition between ages 3 and 4. Consistent with previous research (e.g., Fine et al., 2003; Trentacosta & Fine, 2010) , greater child internalizing symptoms were associated with poorer emotion recognition in the current study. The current findings suggest that this association is already present in early childhood, but the combined effects of negative parenting and maternal depression continue to predict emotion recognition skills even when controlling for child symptoms.
The current results suggest that negative parenting behavior, consisting of hostility and intrusiveness, is associated with poorer performance on emotion recognition tasks, and that maternal depression only has an effect on child emotion recognition skills in combination with negative parenting. Parental anger and criticism in combination with interference with the child's need for autonomy may limit the child's experiences with a wide range of social and affective cues, which could impair the development of emotion recognition skills. In addition, this effect appears to be moderated by maternal history of de- pression. Mothers with a history of depression may also show deficits in emotion recognition (e.g., Feinberg et al., 1986; Persad & Polivy, 1993; Rubinow & Post, 1992) , which could be transmitted to offspring through genetic processes or limited exposure to opportunities to learn these skills. In addition, mothers with a history of depression may show widespread abnormalities in the affect cues used to communicate with their children, including flat speech, lower rates of affective facial expression, and delayed responding (for reviews, see Downey & Coyne, 1990; Weinberg & Tronick, 1998) . Exposure to abnormal affect behavior from parents may interfere with children's ability to learn affect cues and may intensify the maladaptive effects of negative parenting on emotion knowledge. That is, the affective characteristics of depressed mothers may enhance the impact of negative parenting style on the development of emotion recognition deficits. The current results suggest that maternal depression alone may not predispose children to poorer emotion understanding in preschool. Children of mothers with a history of depression but less negative parenting styles instead show typical development of emotion recognition, at least in early childhood. This finding is somewhat consistent with previous studies that have failed to find effects of maternal depressive symptoms on emotion recognition (Bennett et al., 2005) or have observed effects of maternal depression only in combination with other risk factors (Jacobs et al., 2011) . It is important to note, however, that most of the mothers in our study were not currently depressed, and many mothers had only experienced depression prior to the child's birth. Although we did not find a significant effect for current versus lifetime depression, our analysis was limited by the small number of mothers currently in a depressive episode. It is possible that current maternal depression may have more pervasive effects on the development of children's emotion knowledge even in the absence of negative parenting.
Given the importance of emotion recognition in predicting child outcomes, there has been growing interest in the integration of emotion theory in interventions. For example, a recent study examined the effects of an emotion-focused intervention for parents of children with behavior problems and found improvements in the children's emotion knowledge and behavior (Havighurst et al., 2012) . Emotion research can also be used to drive the development of preventive interventions (Izard, 2002) , and attempts have been made to identify children at increased risk for emotion knowledge difficulties in order to target interventions. For example, children from low-income families are at a high risk for emotion knowledge deficits, and research suggests that emotion-based prevention programs can be helpful for improving emotion knowledge as well as alleviating symptoms of internalizing and externalizing problems among children attending Head Start (Izard et al., 2008) . The results of the current study provide further insight into the identification of children who may be appropriate targets for preventive interventions by suggesting that it may be important to examine parental psychopathology and parenting behavior in combination to identify children at greatest risk.
Although bivariate correlations suggest that a paternal history of depression is associated with poorer accuracy on the emotion learning task, no significant main or interactive effects of paternal depression were found in regression analyses. Although these results are consistent with a stronger impact of maternal than paternal depression on offspring functioning in childhood (Connell & Goodman, 2002) and with previous evidence of emotional processing deficits among children of depressed mothers but not fathers (Kujawa et al., 2012) , it is important to note that the parenting variable used in the current study reflected primarily maternal parenting behavior. Thus, although paternal depression does not appear to interact with parenting to predict emotion recognition, it is possible that including observational measures of both maternal and paternal parenting would strengthen these results.
There are a number of strengths to the current study, including the large sample size and inclusion of observational measures of parenting behavior. In addition, this is among the first studies to examine interactive effects of parental variables in predicting child emotion recognition. Nonetheless, there are several limitations. Low accuracy rates, particularly on the emotion listening and emotion labeling tasks, suggest that these tasks may have been too difficult for children of this age. Other tasks developed to specifically assess emotion understanding in preschool children, such as the Affective Knowledge Test (Denham, 1986) or emotion matching task (Izard, Haskins, Schultz, Trentacosta, & King, 2003) , may be more sensitive in this age group. Although it was developed for young children, the emotion labeling task in the current study may have been particularly challenging, because it required the children to remember the possible response options and included emotional concepts (e.g., shame) that may have been less familiar to the children than other emotions. Although significant interactive effects of depression and parenting were found for the emotion composite score and emotion learning task, with effects for the emotion listening task approaching significance, no significant effects were found for the emotion labeling task. Nonetheless, child internalizing symptoms did significantly predict performance on the emotion labeling task, suggesting that it has some validity in tapping individual differences in early emotion recognition skills. It is also possible that the emotion labeling task assesses different aspects of emotional processing compared to the emotion listening or emotion learning tasks. The ability to freely label emotional expressions may be more closely linked to child internalizing problems, whereas the ability to identify affective vocal tones and to learn to identify emotions across time may be more strongly linked to parenting factors.
The current findings emphasize the importance of examining multiple factors in understanding the development of emotion knowledge in childhood. Maternal depression alone does not appear to be related to poorer emotion recognition among offspring in early childhood but does seem to moderate the association between negative parenting and emotion recognition. Future research is needed to determine whether similar effects are apparent in other developmental periods.
